Of these four procedures, ABC-GSS is the most sensitive;
however, ABC-GSS appears to detect predominantly antigens at the surface of tissue seetions.
We condude that DGP is present in odontoblastic processes but in low amounts; the weak staining was due either to rapid transport of DGP through the process or to the fact that this mode oftransport is limited. y-carboxyglutamic acid residues per molecule (Hauschka, 1985) .
(JHisrochem
BGP is a product of bone cells (Bnonckers et al., 1985b; Nishimoto and Price, 1979, 1980; Lian and Friedman, 1978) ; its synthesis is , 1981) . Similar dentin Gla proteins (DGP) have been isolated from rat incisor dentin (Linde et al., 1980 (Linde et al., , 1982 and are synthesized in vitro in rat molar tooth germs (Finkelman and Butler, 1985) . Preliminary electron microscopic immunolocalization ofDGP in rat mcisons (Linde, 1984) , as well as LM immunolocalization in developing rat molar tooth germs (Bronckers et al. , 1985a; Finkelman and In addition, it was shown that odontoblasts synthesize DGP long before the first mineralization takes place (Bronckerset al., 1985a; Finkelman and Butler, 1985) . In all studies, DGP was also found in dentin/dentin matrix, but not in predentin.
In two studies using peroxidase immunostaining techniques, DGP was observed in odontoblastic processes (Bronckers et al., 1985a; Linde, 1984) . This suggested that DGP was transported through these processes to the mineralizing dentin, bypassing the predentin. However, in the third study, using indirect immunofluorescence, no staining was seen in odontoblastic processes, despite the fact that both odontoblasts and dentin stained positive for DGP (Finkelman and Butler, 1985) . An explanation for this discrepancy could be a difference in sensitivity between the indirect immunofluorescence and the immunoperoxidase methods.
In this study, we re-examined the localization of DGP in developing tooth germs with four different ixnmunostaining methods which have been reported to differ in sensitivity: indirect immunofluorescence, peroxidase-antiperoxidase, avidin-biotin-peroxidase (Hsu et al., 1981a (Hsu et al., , 1981b , and the recently developed immunogold staining with silver enhancement (Holgate et al., 1983) .
Special attention was given to the question ofthe presence of DGP in odontoblast processes. 
Materials and Methods

Hyaluronidase Treatment
In some experiments, sections were treated with hyaluronidase before immunostaining. 
Antibodies and Immunochemicals
Highly purified dentin Gla-containing protein (DGP, the y3 fraction; Linde et al., 1982) extracted from rat incisor dentin was used to raise antibodies in rabbits (Finkelman and Butler, 1985) . This antiserum crossreacted with all rat DGP fractions (yl-y4) but with none of the other noncollagenous proteins from rat dentin. 
Results
With indirect immunofluorescence odontoblasts, pre-dentin and undemineralized dentin reacted with the affinity-purified anti-DGP ( toblasts was observed after the ABC-GSS staining ( Figure  3c ); slightly less staining intensity was found after ABC-peroxidase (darkbrown; Figure 3b ). With the PAP method, staining in odontoblasts was clearly less intense (brown; Figure 4b ). Similar results are shown in Figures  4b-4d ; for comparison, staining after indirect immunofluoresence is shown in Figure  4a .
The four methods differed with regard to immunostaining of the odontoblastic processes. With indirect immunofluorescence, there was no staining in the odontoblastic processes (Figure 4a ; light blue staining).
With the PAP and ABC-peroxidase methods, weak staining was occasionally seen, but only in the short processes before the onset of dentin formation; no staining was observed in the elongated processes running through the pre-dentin and den- Cells ofthe enamel organ showed no staining for DGP, but very faint diffuse staining was regularly seen over the most distal parts of the ameloblasts, adjacent to a strongly immunopositive mineralized dentin.
In none of the methods used did control sections, treated with either buffer or normal rabbit IgG, exhibit immunostaining (Figure 5a ).
Discussion
The present study confirms that the indirect immunofluorescence method does not detect DGP in odontoblastic processes, either in molar tooth germs or in incisors. One possible explanation is that the relatively intense staining in pre-dentin may reduce the contrast with the cell processes, making any immunostaining in the latter impossible to distinguish. which causes the grainy appearance ofthe gold-silver product. Con- 
